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DECLARATION FOR THE RECORD OF DECISION
Unit Name and L ocation

Savannah River Site

EPA 1D #SC18000008989

Aiken, South Carolina

This plug-in record of decision (ROD) isdesigned to present acommon remedy for high risk
radioactively contaminated operable units (OUs) at (SRS) withsimilaritiesin history of use,
contaminants, risk, and location in current industrial use areas adjacent to existing nuclear
facilities. This approach has been developed by United States Environmental Protection
Agency (USEPA) and successfully implemented at other superfund sitesand isreferred to as
the plug-in approach. This ROD specifies the conditions that a specific operable unit shall
meet in order to plug-into thisROD and thus use the common remedy for remediation. A unit
specific plug-in decision document will be used to demonstrate that anindividual operable unit
meets the criteria of this Plug-In ROD. By using the plug-in approach, remediation can begin

earlier with a considerable cost savings, through reduction in documentation.

Candidate OUs, listed as “rad contaminated” Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) units in Appendix C of the Federal Facility
Agreement (FFA) for SRS, may use this ROD if conditions exist which meet the plug-in
criteria established within this ROD. If a candidate OU isto be plugged-in, this ROD will be
modifiedthrough theissuance of an explanation of significant difference (ESD). The ESD will

be-issued for public comment.

For those OUs where the plug-in ROD does not address al mediaincluded in the OU (e.g.,
groundwater, surface water, etc.), the plug-in ROD is an interim ROD that provides a final
remedy for the source and does not impact the ability to remediate al additional media.. A
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fina unit-specific ROD will berequired for these OUsto complete remedial decision making,
according to a schedule agreed upon by the United States Department of Energy (US DOE),
US EPA, and South Carolina Department of Health and Environmental Concerns (SCDHEC)
through the FFA. The plug-in ROD will be afinal ROD for those OUs that only include the

source term.

Statement of Basisand Purpose

Thisdecisiondocument presentsthesel ected remedial alternativefor applicableoperableunits
that are located at SRS in Aiken, South Carolina. The selected alternative was developed in
accordance with CERCLA, as amended, and to the extent practicable, the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP). Thisdecision was made considering
the previous RODs for Old F-Area Seepage Basin (OFASB) and L-Area Oil and Chemical
Basin (LAOCB) and on the Administrative Record File for the candidate operable units. The
plug-in approach alows radiologically contaminated waste units that exhibit the appropriate
criteriaidentified within this ROD to utilize the selected remedy.

Assessment of the Site

Candidate OUs are contaminated with radionuclides from past operations at SRS. The basins
typically were used to dispose of radioactive process purge waters from the reactor
disassembly basins, separation basins, and other similar basins, typically designed to allow the
water to seep into the ground. Actual or threatened releases of hazardous substances from
these sites, if not addressed by implementing the response action selected in this ROD, may
present an imminent and substantial endangerment to public health, welfare, or the

environment.
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Description of the Selected Remedy

Based on the similar characteristics between the OFASB, the LAOCB, and preliminary
candidate operabl e units (e.g., open reactor seepage basins), it isevident that use of acommon
remedy is appropriate. In situ stabilization with a low permeability soil cover system was
selected as the remedial action for the OFASB and the LAOCB, andisselected asthe plug-in
ROD remedy.

The remedy consists of the following five aspects:

1) Institutional controlswill consist of near- and long-term actions. Those actions will be
consistent with industrial land use and the SRS Land Use Control Assurance Plan. For the
near term, signsand existing SRS access controlswill be used to prevent disturbance of the
soil cover system. In the long term, if the property is ever transferred to nonfederal
ownership, the U.S. Government will take those actions necessary pursuant to Section
120(h) of CERCLA, which will likely include deed restrictions precluding residential use
or excavation within the boundaries of the unit.

2) Consolidation of contaminated soil outside the basins exceeding PTSM criteria,
leachability RGs,s or surficial exposure RGs will occur. The soils will be excavated and
placedinto the primary discharge basin. Consolidated PTSM soil will be stabilized with the
rest of the soil in that basin.

3) A low permeability soil cover systemwill be provided over the in situ stabilized soil to
reducewater infiltration and to provide shielding to potential receptorson the surface. For
basins that contain non-PTSM soil, but may leach contaminants to groundwater, a low
permeability soil cover system will be placed over the soil. The soil cover system will be
designed with permeability low enough to prevent migration of contaminants to
groundwater for 1000 years at concentrations that will exceed MCLs.
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4) In situ stabilization through grouting will be used to address PTSM soil inthe basinswhich
poses arisk in excess of 1 x 103 for futureindustrial workers. Stabilization treatment for
this principal threat material is selected to meet the CERCLA preference for treatment.
Stabilization treatment will provide for greater long-term effectiveness in protecting
groundwater, and will also serve to augment prevention of potential direct exposureto the
principa threat source material by converting the waste into a form less susceptible to

uptake by human intruders.

5) Grouting will be usedto stabilize any potential contamination |eft inside the pipelineand

prevent access by small animals.

Insitu stabilization with alow permeability soil cover systemisthefinal action for the source
term for each operable unit. This action will meet the following remedial action objectives:

1) Prevent human exposure to highly contaminated basin soils (PTSM) by performing
stabilization treatment to the extent practicable and filling the basins. Reduce risksto the
future worker from surface soils (0 to 0.3 m [0 to 1 ft]) outside the basin by establishing
RGs for COCs at concentrations equivalent to 1 x 10° for carcinogens and a hazard
guotient of 1 for noncarcinogens or background (where background levelsof COCsexceed
1x10°9).

2) Prevent the release of COCs in soil to groundwater beneath the unit above maximum
contaminant levels (MCLSs) or risk-based concentrations (when MCLs are not available).
The soil RGs are back calculated based on these val ues.

3) Protect the ecological receptors indigenousto the area by preventing or limiting contact
with contaminated basin soils and pipelines, and preventing the plant and animals from

bringing contaminants up towards the surface.

The following specific criteriamust be met before an operable unit can be considered for the
plug-in ROD remedy:
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presence of elevated levels of radionuclides as primary soil contaminants,
locationinacurrentindustrial usearea(with buffer) adjacent to an existing nuclear facility,
- presence of principal threat source materials (PTSM), and

i~ PTSM not in direct contact with surface water or groundwater.

A technical evaluation report for each candidate OU must demonstrate that the OU meetsthese
criteriaand show how the remedy will be applied at that unit. An ESD will beissued and made
availablefor public comment. The ESD will administratively select the plug-in remedy for the
Ou.

Statutory Deter minations

The selected remedy is protective of human health and the environment, complieswith federal
and state requirementsthat are legally applicable or relevant and appropriate to the remedial
action, and is cost-effective. This remedy utilizes permanent solutions and alternative
treatment (or resource recovery) technology to the maximum extent practicable and satisfies
the statutory preference for remedies that employ treatment to reduce toxicity, mobility, or
volume as a principal element. The levels of radionuclides in the soil warrant a common
remedy in which institutional controlsisarequired aspect of theremedy. In situ stabilization
with a low permeability soil cover system is considered a short- and long-term permanent
solution.

Section 300.430 (f)(4)(ii) of the National Oil and Hazardous Substances Pollution
Contingency Plan requires that if hazardous substances, pollutants, or contaminants above
levelsthat allow for unlimited use and unrestricted exposure remain in the waste operable unit,
the action must be reviewed no less than every five years after its initiation. Because this
remedy will result in hazardous substances remaining onsite above levels that allow for
unlimited use and unrestricted exposure, the three parties (US DOE, SCDHEC, and USEPA)
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have determined that afive-year review of any decision made to use the plug-in interim ROD

will be performed to ensure continued protection of human health and the environment.
Data Certification Checklist

This ROD is unique in that it does not identify a specific OU for the given remedial action.
Rather, it selectsapreferred remedy for OUsthat meet the criteriaspecified inthe ROD. The

ROD provides the following information:

- COCsand their concentrations required (PTSM soil) to use the remedy
Risks represented by the COCs
i- Cleanup levels established for the COCs and the basisfor the levels
- Current and future land use assumptions
- Land use that will be available at an OU as aresult of the selected remedy
i- Preliminary estimated capital, operation and maintenance, and total present worth cost

i- Decision factorsthat lead to selecting the remedy

7/02/5% T e, o

Date Thomas F. Heenan
Assistant Manager for Environmental Programs
5. Department of Bgergy, Savannah River Operations Office

%—-Nﬁ\ \%\ oS —
Date Richard D. Green
Diivision Director
W aste Management Division
L. 8. Environmental Protection Agency - Region IV

11729 /59 s [
Date R. Lewis Shaw
Depucy Commissioner
Environmenta! Quality Control
Scuth Carcling Departroent ©f Healih and Environinental Control
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1.0 INTRODUCTION

The Savannah River Site (SRS), owned by the United States Department of Energy (US
DOE), hashistorically produced tritium, plutonium, and other special nuclear materials
for national defense and the space program. Wastes generated as by products from
these processes are found in all of the nuclear and industrialized areas across SRS.
Numerous waste units have been identified in the SRS Federa Facility Agreement (FFA
1993) between US DOE, the United States Environmental Protection Agency (US
EPA), and the South Carolina Department of Health and Environmental Control
(SCDHEC) and designated for investigation. Many of these waste units have similar,

histories, contaminants, and environmental settings.

Thisrecord of decision (ROD) identifiesin situ stabilization with alow permeability
soil cover system as the preferred response action for radioactively contaminated
source units that meet the specific criteria defined in this ROD. The remedy includes
the use of institutional controls and allows for consolidation when appropriate. This
conclusion was reached based on review of SRS decision precedents (i.e., previous
RODs) and the evaluation of a centralized waste disposal facility; which together
support the use of a plug-in approach. The plug-in approach is described below and
specific sectionsof thisROD providetherationale and justification for its application.
Because US DOE, US EPA, and SCDHEC have agreed to the application of a plug-in
approachtoward remedy selection, thisROD may al so be used asthe decision basisfor
any unit at SRS that exhibits the specific unit characteristics described in this ROD.
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1.1 Plug-in Approach Concept

Consistent with US EPA’ s presumptive remedy policy (USEPA 1993), which focuses
on maximizing the administrative efficiency of the Comprehensive Environmental

Response, Compensation & Liability Act (CERCLA) by utilizing similarities between
operable units (OUs) to streamlineremedia planning and implementation, the USDOE
has adopted the use of plug-in approachesto OU remediation wherethere arerecurrent

problems warranting similar response

The plug-in approachidentifies apreferred remedial action and then definesa process
that will be used to determine where that remedial action shall be applied. USEPA ,US
DOE, and the U.S. Air Force used have plug-in approaches to accelerate remedia

actions. Examples applications of plug-in approaches are presented below.

Examples of Plug-in Approaches

1. Indian Bend Wash Superfund Site (Operable Unit Feasibility Study for VOCsin Vadose
Zone, Indian Bend Wash Superfund Ste, South Area; Tempe, Arizona; June 1993) (US
EPA 1994)

2. Hanford Site 100 Area USDOE Hanford 100 Area, Operable Units 100-BC-1, 100-DR-

1, and 100-HR-1, EPA/ROD/R10-95/126;(September 1995) (US EPA 19953)

3. Air Force PREECA (United States Air Force Presumptive remedy Engineering
Evaluation/Cost Analysis (PREECA); U.S. Army Corps of Engineers Omaha District
(May 5, 1995) (USCOE 1995)

Thisplug-in approach is consistent with the US DOE “ Accel erating Cleanup: Focus On
2006' plan, as the approach would alow SRS to take final actions early at higher risk
waste units to address source contamination. As a program management tool, this
approach will allow appropriate decisions to be reached more efficiently and

effectively, Specifically, the plug-in approach provides the following benefits:

1 Evaluation of risk isfocused on determining the need for action;

1 Screening and evaluation of remedial alternatives are optimized;
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1 Documentationis streamlined and the time from characterization to remedial
decision shortened:;
1 Remedial action decisions are made efficiently and consistently;
1 Application of acommon remedy allowsfor efficienciesintheremedial design

and action phases
The plug-in approach is also consistent with the “Principles of Environmental
Restoration” advocated by USDOE, USEPA, and SCDHEC. Table 1identifieshow the

plug-in approach adheres to these principles.

The plug-in approach varies from the standard CERCLA process due primarily to the
fact that the remedial decision makingisinitiated by defining the conditionsfor which
aproven response is applicable and then identifying units that meet those conditions.
Conversdly, the standard CERCLA processwould start with defining characteristicsfor
awaste unit in aremedial investigation and then determining an appropriate response
for those characteristics through afeasibility study (see Figure 1). Table 2 shows how
the plug-in approach meets various CERCLA requirements.

ThisROD will beapplied to any OU exhibiting conditionsthat meet the plug-in criteria.
This ROD defines what these conditions are and describes a process for determining
whether they exist in a specific OU. When the conditions at an OU have been
determinedto match these predefined conditions, the OU will “plug-in” to theremedial
action described in this plug-in ROD through a separate OU technical evaluation and
explanation of significant difference (ESD). This decision framework and associated
criteriafor remedy selection were devel oped based on specific knowledge of agroup

of operable units.
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Tablel. How the Application of the Plug-in Approach Meetsthe ER Principles

ER Principles

Application to this Plug-in Approach

Building an effective project / core
team is essential.

This plug-in approach to decision making has been developed
from the onset with the involvement of US DOE, US EPA and
SCDHEC. All parties have participated in the conceptualization
and subsequent documentation of thisinnovative approach.
Further the plug-in ROD provides the framework that will be used
to maintain the core team relationship for all current and future
decisions made pursuant to this ROD.

Clear, concise, and accurate problem

identification and definition arecritical.

This ROD defines the common problem to be addressed by the
plug-in remedy. This common problem statement is formulated
through the evaluation of the site conditions addressed in
precedent decision documents (e.g., previous RODs) and based on
the existing knowledge of the candidate operable units.

Uncertainties are inherent and will
always need to be managed.

By establishing a comprehensive decision making framework, this
ROD identifies the type and level of information needed to achieve
remedial decision. Thisfocuses site specific evaluations and
minimizes the uncertainty associated with remedy selection.
Further, this ROD provides the rationale for the specific remedy
application based on the comparison of site specific characteristics
to key decision-making criteria.

Early identification of likely response
actionsis possible, prudent, and
necessary.

By considering previous decisions on similar waste sites, this plug-
in approach capitalizes on site precedents to focus directly on a
preferred response action. Additionally, by defining decision
criteriafor applying given remedial technologies, thisROD
establishes the range of conditions for which the response action
will be effective at future sites, if identified.
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Table?2. CERCLA Requirementsand how they re met in the Plug-in ROD

CERCLA Reguirements

| Plug-in ROD Compliance

SCOPING

“In implementing this (scoping) section, the lead agency

should consider the program goal, program management
principles, and expectations contained in thisrule. The
investigative and analytical studies should be tailored to site
circumstances so that the scope and detail of the analysisis
appropriate to the complexity of site problems being addresses.
During scoping, the lead and support agencies shal confer to
identify the optimal set and sequence of actions necessary to
address site problems...” [40 CFR 300.430(b)

The plug-in approach allows the program goal of
remediating operable units that pose risk to human health
and the environment as quickly and cost-effectively as
possible to be met. Duplicative documentation is
eliminated, data collection meets well-defined objectives,
and the start of actual remediation is begun considerably
earlier in the remediation process.

“Site management planning is a dynamic, ongoing, and
informal strategic planning effort that generally starts as
soon as sites are proposed for inclusion on the NPL and
continues through the remedial design and remedial action
phases, to selection from the NPL.” [55 FR 8706]

The use of the plug-in approach allows remediation to
begin approximately two years earlier than the normal
RCRA/CERCLA process allows. In addition, cost savings
are realized by the elimination of numerous duplicative
standard documents for these similar units.

NEED FOR ACTION

“The purpose of the remedial investigation (RI) isto collect
data necessary to adequately characterize the site for the
purpose of developing and evaluating effective remedial
aternatives...” [40 CFR 300.430(d)(1)]

The plug-in approach has a bias toward treatment. The
approach allows data collection sufficient to show that
thereis aneed for treatment of the contaminated soils.

REMEDY IDENTIFICATION

“The primary objective of the feasibility study (FS) isto
ensure that appropriate remedial alternatives are devel oped and
evaluated such that relevant information concerning the
remedial action options can be presented to a decision-maker
and an appropriate remedy selected.” [40 CFR 300.430(e)(1)]

Potential remedies have been investigated in the LAOCB
and OFASB RODs and in the Alternative Screening
Report Radioactive Soils/Debris Consolidation
Facility/Off Unit Disposal report. All have indicated that
in situ stabilization with alow permeability soil cover
system is the preferred remedy for radiologically
contaminated waste units.

REMEDY SELECTION

“Remedies selected shall reflect the scope and purpose of

the actions being undertaken and how the action relates to long-
term, comprehensive response a the site.” [40 CFR
300.430(f)]

The common remedy will be protective of human health
and the environment and provides the most cost-effective
trestment available. The action will be along-term
comprehensive response action for the contaminated soils
in the source area.

“To support the selection of aremedial action by documenting
all facts, analyses of facts, and site-specific policy
determinations considered in the course of carrying out
activitiesin this section shall be documented, as appropriate, in
arecord of decision...” [40 CFR 300.430(f)(5)(i)]

The decision document used to plug-in specific unitsto
this plug-in ROD will contain sufficient data to support
the need for treatment as specified in the plug-in ROD.
This plug-in ROD indicates the levels of constituents that
pose unacceptabl e risk. The common remedy will be
applied to reduce those risks to acceptable levels through
treatment.

IMPLEMENTING THE REMEDY

“Theremedia design/remedia action (RD/RA) stage includes
the devel opment of the actual design of the selected remedy and
implementation of the remedy through construction. A period
of operation and maintenance may follow the RA activities.”
[40 CFR 300.430(a)]

The plug-in approach will allow streamlining in the design
process based on the application of the remedy at multiple
units. The period of operation and maintenance will be
included in the RD/RA.
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This plug-in ROD will describe the remedy and demonstrate that the preliminary
candidate units arelikely to meet the conditionsthat satisfy use of thisremedy. To use
the plug-in ROD for an OU, atechnical evaluation report will beissued followed by an
ESD.

The ESD will alow an opportunity for public comment before adecisionismade asto
whether an OU should use the plug-in ROD.

1.2 Plug-in Approach Components

The plug-in approach can be described by the following components, which will be
detailed in the identified sections of the ROD:

Common Unit Characteristics: For the plug-in approach to be beneficial there must

be the potential for similar unit problemsto be encountered recurrently. Therefore, it
must be established that common unit characteristics exist which warrant the
identificationof acommon remedy. Next, apreferred response actionisidentified for
a given set of unit conditions. The preferred response was selected by using the
selected remedy and associated decision basis from two completed waste units as
precedent for the identified candidate units. The common unit characteristics (e.g.,
physical conditions and contamination) to be addressed and the decision basisfor the
selected common remedy will be discussed in Section 5. This section also describes

the remedial action objectives.

Common Remedy: The plug-in approach relies on up-front agreement of a preferred

response action for a given set of unit conditions. The remedial action (in situ

stabilization with alow permeability soil cover system), which has been determined
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to be effective and preferred for the given set of unit characteristics, is presented in
Section 6. This section also describes each aspect of the remedy, how the remedial
action objectives will be met, applicable or relevant and appropriate requirements
(ARAR), and the estimated cost of the remedy applied to the four units.

Plug-inDecision Framework: BecausethisROD will be employed for at least four

OU-specific decisions, it is necessary to establish the methodology for evaluating
individual units. A decision-making framework is developed in Section 7 to provide a
basis for determining if units plug-in to the common remedy identified in this ROD.
Plug-incriteriaare established to ensure that the candidate units match the conditions
that the plug-in remedy has been designed to meet. By focusing early on the preferred
response action and pre-determining the conditions that drive its selection and
subsequent design and implementation, existing information and additional

characterization needs can be more effectively identified to evaluate unit conditions.

Documentation of the Plug-in Decision: . Themethod of formally documenting that
aunit isto be addressed by the plug-in remedy must be established. Thiswill serve as

the basis for future documentation and communication with regulatorsand the public,
who will be given the opportunity to comment on the decision to plug specific units
into the ROD. The unit-specific technical evaluation report and ESD are described in
Section 7, with atemplate for the technical evaluation report provided in Appendix B.

1.3 Preliminary Candidate OUs

Listed below are the preliminary candidate OUs for this plug-in ROD, including the
reactor seepage basins and separations retention basins. The F-Area and H-Area
Retention Basins listed are currently active. Additional OUs may be considered for

plugging in to thisROD in the future.

1048aRED.docerwp 09/10/99



Plug-in Record of Decision for In Situ Stabilization With a WSRC-RP-98-4099

L ow Permeability Soil Cover for Radiological Contaminants Revision 0
in Soil (U), Savannah River Site
September 1999 Page 9 of 83

2.0

C-Area Reactor Seepage Basins (CRSB) (904-66G, -67G, -68G)
K-Area Reactor Seepage Basin (KRSB) (904-65G)

L-Area Reactor Seepage Basin (LRSB) (904-64G)

P-Area Reactor Seepage Basins (PRSB) (904-61G, -62G, -63G)
Warners Pond (685-23G)

F-Area Retention Basin (281-8F)

H-Area Retention Basins (281-1H, -2H, -8H)

SITE AND OPERABLE UNIT COMPLIANCE HISTORY

Waste materias handled at SRS are managed under the Resource, Concentration, and
Recovery Act (RCRA), a comprehensive law requiring responsible management of
hazardous waste. Certain SRS activitieshaverequired federal operating or post-closure
permits under RCRA. SRS received a hazardous waste permit from SCDHEC, which
was most recently renewed on September 5, 1995. Part V of the permit mandatesthat
SRSestablish and implement aRCRA Facility Investigation (RFI) program to fulfill the
requirements specified in Section 3004(u) of the federal permit. Units that managed
hazardous waste after 1980 and had releases to the environment must be addressed

under RCRA Corrective Action Programs.

In addition to RCRA compliance, on December 21, 1989, SRS was included on the
National PrioritiesList (NPL). Theinclusion created aneed to integrate the established
RFI program with CERCLA requirementsto provide afocused environmental program.
In accordance with Section 120 of CERCLA, US DOE has negotiated an FFA (FFA
1993) with US EPA and SCDHEC to coordinate remedial activities at SRS into one
comprehensive strategy that fulfills these dual regulatory requirements.
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Releases of radioactive contaminants at nonpermited waste units are subject only to
CERCLA requirements. The preliminary candidate units did not receive any RCRA
hazardous wastes and the contaminated soils do not meet the criteriafor characteristic
hazardous wastes, thus the candidate units are not subject to the permit requirements.
Each of the preliminary candidate OUs presented in Section 1.3 are identified in the
SRS FFA and assuch must beinvestigated to determineif the OU contai ns unacceptable
risks and if remedial actionsare warranted. Sampling may be conducted for the OUsas
part of an approved remedia investigation (RI) work plan or as part of a

precharacterization work plan.

By separate Memorandum of Agreement (MOA), the US EPA, the SCDHEC, and the
US DOE agreed to implement facility-wide, certain periodic site inspection,
certification, and notification procedures set forth in a Land Use Control Assurance
Plan (LUCAP), devel oped pursuant to the USEPA Region |V Land Use Controls(LUC)
Policy. These procedures are designed to ensure the maintenance by US DOE-SRS
personnel of any site-specific LUCS, set forth in aresponse action decision document,
deemed necessary for future protection of human health and the environment. A
fundamental premise underlying execution of that MOA was that through US
DOE-SRS's substantial good-faith compliance with the procedures called for in the
LUCAP, reasonabl e assurances would be provided to US EPA and SCDHEC as to the

permanency of those remedies, which included the use of specific LUCs

Although the terms and conditions of the LUCAP MOA are not specificaly
incorporated or made enforceabl e herein by reference, it isunderstood and agreed upon
by US DOE-SRS, US EPA, and SCDHEC that the contemplated permanence of the
remedy reflected herein isin part dependent upon US DOE'’ s substantial good-
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faith compliance with the specific LUC maintenance commitments reflected therein.
Should such compliance not occur or should the MOA beterminated, it isunderstood
that the protectiveness of the remedy concurred in may be reconsidered and that
additional measures may need to be taken to adequately ensure necessary future

protection of human health and the environment.
SCOPE AND ROLE OF THE PLUG-IN ROD WITHIN THE SITE STRATEGY

OUs at SRS generally consist of both source unit (contaminated soilsand/or pipelines)
and potentially impacted media such as surface water, sediment, and groundwater. The
source unit at these waste units accountsfor asignificant portion of the current risk to
human health and the environment at the OU and may present a potential long-term
threat to groundwater. Therefore, expedient and effective source unit control iskey to
thisplug-in OU strategy and the overall site cleanup strategy. The preliminary candidate
source units include the high-risk radioactively contaminated open reactor seepage
basins. Groundwater and other potentially impacted media will be addressed under

Separate decisions.

A typical radioactive seepage basin area of contamination (AOC) may consist of several
basins, associated pipelines, soil contaminated by leaking pipelines, and possibly
adjacent surficial contamination. Figure 2 is a schematic diagram that shows the
relationship between the reactor areas, the OUswithin those areas, and the source unit
AQOC for acandidate OU. The remedy will address contaminationin all these areasand
identify opportunitiesto consolidate contaminated soils, thus minimizing the footprint

of contamination and maximizing the efficiency of the remedial action.
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The remedy, in situ stabilization with a low permeability soil cover system, is
applicable to those radioactively contaminated waste units located within areas
designated as current industrial use with buffer areas and are adjacent to existing
nuclear facilities. The units will be maintained under institutional control for the long
term. A Land Use Control Implementation Plan (LUCIP) for each OU will specify the
areaof institutional control for that specific unit. The remedy selected inthisROD is
designed to significantly reduce the risk from the source unit to future workers and
potential ecological receptors. It is also designed to prevent migration of soil

contaminants to the groundwater.

Candidate OU’s will be evaluated to verify that they plug into the plug-in ROD in
accordancewiththeir schedulesasdefined in the FFA.. For those OUswheretheplug-in
ROD does not address all media (e.g., groundwater, surface water, etc.), the plug-in
ROD isaninterim ROD that provides afinal remedy for the source unit and does not
impact the ability to remediate all additional media. A final unit-specific ROD will be
requiredfor these OUsto complete remedial decision making, according to aschedule
agreed upon by US DOE, US EPA, and SCDHEC through the FFA. The administrative
status of each action will be clearly defined in the ESD prepared for each unit.

SAVANNAH RIVER SSTE CHARACTERISTICS

SRS occupies approximately 777 square (km) (310 mi?) of land adjacent to the
Savannah River, principally in Aiken and Barnwell counties of South Carolina. SRSis
a secured United States Government facility located approximately 40 km (25 mi)
southeast of Augusta, Georgia, and 32 km (20 mi) south of Aiken, South Carolina
Figure 3 shows the locations of the four preliminary candidate units at SRS.
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SRS has historically produced tritium, plutonium, and other specia nuclear materials
for national defense. SRS hasalso provided nuclear materialsfor the space program and
for medical, industrial, and research efforts. The nuclear material production processes
required to support these efforts have resulted in chemical and radioactive wastes.
These wastes have been treated, stored, and in some cases, disposed at SRS. ThisROD
addressesradioactively contaminated source units (soilsand pipelines) impacted by the
discharge of liquid process wastes contaminated with radionuclides. These past waste

handling practices were consistently implemented at the reactor areas.

4.1 Demographicsand Land Use

According to 1990 censusdata (Rand McNally 1992), the average popul ation densities
(peopl e per square mile) for the surrounding South Carolinacountiesare 111 for Aiken
County, 36 for Barnwell County, and 28 for Allendale County. The average popul ation
densities for the surrounding Georgiacounties are 228 for Columbia County, 524 for
Richmond County, 25 for Burke County, and 21 for Screven County. The 1990
popul ation withinan 80.5 km (50 mi) radius of SRSwas 635,000 people. The estimated
population for the areain the year 2000 is projected to be 852,000 (Rand McNally
1992).

Less than five percent of the land in the area surrounding SRS is devoted to urban and
other development uses (WSRC 1993). Most of the urbanized development inthearea
has occurred in and around the cities of Augusta, Georgia, and Aiken, South Carolina.
By the year 2000, a projected two percent increase in the development of urban land

surrounding SRS is expected. Agriculture accounts for about 24 percent
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of total land use; forests, wetlands, water bodies, and unclassified land, which is

predominantly rural, account for about 70 percent.

Less than five percent of the total SRS land area is used by facilities engaged in the
productionof special nuclear materials. Reservoirsand ponds comprise approximately
13 km? (5 mi?) of SRS. Theremaining area, totaling greater than 777 km? (300 mi?) is
undevel oped.

The reasonably anticipated futureland usefor all of the areasthat contain the potential
plug-in candidate OUs considered in this ROD is industrial. These areas are located
near nuclear industrial facilities (WSRC 1995) and are not expected to be released for
unrestricted (residential) future land use due to anticipated future nuclear industrial
missions at SRS and the significant costs that would be incurred to reduce risks to
levels acceptable for unrestricted (residential) use. Figures 4 through 7 show the
location of each of the candidate units per Citizens Advisory Board Recommendation
#2 and asagreed uponinthe FFA Implementation Plan (WSRC 19964). They arewithin
areas designated as current industrial (with buffer), and arelocated adjacent to existing
nuclear industrial facilities. These areas were selected to remain asindustrial areasin
US DOE's future use project report (US DOE 1996a) and are within areas that the
Citizens Advisory Board has recommended be retained as industrial future land use
areas. Since these areas are designated as industrial, a future industrial worker is
assumed as the future human receptor because of the conservative exposure

assumptions as compared to arecreational user.
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4.2  Ecology

Aress at SRS not used for production and related activities (more than 400 km?, 156
mi?) have remained virtually untouched for several decades, except for logging. The

following provides an overview of the vegetation and wildlife existing at SRS.

Most of SRSisforested with longleaf and loblolly pinesand sweet gum, maple, birch,
and various oak and hickory hardwood trees. Major plant communities include
cypress-gum and lowland hardwood swamps, sandhills, and old agricultural fields as
well as aquatic and semi- aquatic areas. These habitats range from very sandy, dry

hilltops to continually flooded swamps.

Some areasof SRS providerefugefor endangered and threatened species, including the
red-cockaded woodpecker, the American alligator, the bald eagle, the wood stork, and
the smooth purple coneflower. SRS is home to more than 100 species of reptiles and
amphibians, including turtles, aligators, lizards, snakes, frogs, and salamanders; and
home to over 200 species of birds. SRS is also populated by more than 50 species of
mammals, including several thousand white-tailed deer, feral hogs, beavers, rabbits,

foxes, raccoons, bobcats, river otters, and opossums.

Thetypical sizesof most of theradiologically contaminated units (e.g., seepage basins)
areuptoafew acres. They aregenerally located in open (non-forested) areas. Previous
ecological assessmentsof similar units (WSRC 1997b) have concluded that the habitat
is low in diversity and productivity. Based on the type of units this ROD addresses,

small mammals are the most likely target receptors.
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4.3 Meteorology

The climate of the areaistemperate and characterized by mild wintersand warm, humid
summers. The annual average temperature at SRS is 17EC (64.3EF). Monthly mean
temperaturesare coolest in January 7EC (45.3EF) and warmestin July 27EC (83.3EF).
Temperatures bel ow freezing occur approximately 58 daysper year. The average annual
precipitation at SRSis 122 cm (48 in.), distributed fairly evenly throughout the year
(USDA 1990). The highest calculated 24-hour precipitation event with a recurrence
interval of 100 yearsis20.8 cm(8.2in) (USDOE 1990). Wind speed and directionin

the area are variable, depending on the time of year.

44 Soils

The soilsat SRS are generally characterized asgently sloping to moderately steep, with
those on uplands and bottom land nearly level. M ost of the soilsarewell to excessively
drained, with a sandy surface layer underlain by aloamy subsoil. Exceptions are those

soilsin floodplains and wetlands, which are generally poorly drained (USDA 1990).

The soil types of the reactorsareas, which include the four candidate units specifiedin
this ROD, are predominantly of the Fuquay-Blanton-Dothan Association. This
association consists of nearly level to sloping, well-drained soils on all of the broad
upland ridgesin the area (USDA 1990). Nearly all the soil in the vicinity of the waste
units is Udorthent, soil that has had its profile disturbed by construction activities.
These well-drained soils may be firm (e.g., soil at the bottom of an excavation) or
friable (excavation spoils), with low organic content, lowwater capacity, and strongly

too extremely acidic (USDA 1990). These soilstypically exhibit significant natural
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variation in their metals content, as demonstrated by the results from hundreds of
background soil samples (WSRC 1990; US DOE 1996b).

45 Geology

SRSislocated on the Atlantic Coastal Plain and is underlain by a seaward-thickening
wedge of unconsolidated and semi-consolidated marine and fluvial sediments. These
sediments, ranging in thickness at SRS from 152 to 457 m (500 to 1500 ft), are
composed of stratified sands, clays, limestone, and gravels that dip gently seaward at
about 71 m/km (35 ft/mile). The sediments range in age from Late Cretaceous to
Holocene. Igneous and metamorphic rocks of Precambrian to late Paleozoic age and
Triassic age sediments underlie these sediments. The three uppermost units are the
Orangeburg Group, which consists of the Congaree, Warley Hill, and Santee Limestone
Formation; the Barnwell Group, which consists of the Clinchfield, Dry Branch, and
Tobacco Road Sand; and the Upland Unit.

The predominant geol ogic unit at the surfacein thereactor areasisthe Barnwell Group.
The Clinchfield Formation consists of quartz sand, glauconitic, bimoldic limestone, and
clay (Aadland et al 1995). The Dry Branch Formation isdivided into the Irwinton Sand
Member, the Twiggs Clay Member, and the Griffins Landing Member (Fallaw and Price
1995). The Griffins Landing Member, which overlies the Clinchfield Formation, is
composed of variably indurated micrite, cal careous sand and clay and thinsfrom about
15 m (50ft) at the SRS southeast boundary whereit pinches out near the center of SRS.
Tan clays overlie and separate the Griffiths Landing Member from the Irwinton Sand
Member. Lithologically similar tan clay isfound at about this stratigraphic level inthe
Dry Branch Formation in Georgiaand isreferred to as the Twiggs Clay Member. The

Irwinton Sand Member contains quartz
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sand with interbedded clay and pebbly layers. Itsthicknessisvariable, ranging from 12
m (40 ft) northwest to 21 m (70 ft) southwest (Aadland et a 1995). The Tobacco Road
Formation, which overlies the Irwinton Sand Member of the Dry Branch Formation,
consists of multicolored fine to coarse, clayey quartz sand with interbedded pebble

layers and clay laminae (Aadland et al. 1995).

Overlying the Tobacco Road Formation isaunit commonly referred to asthe“Upland
unit”, which consists of poorly sorted, silty, clayey sand, pebbly sand, and
conglomerate. This unit caps many of the hills at higher elevations throughout SRS
(Aadland et al. 1995). Preliminary findings of the Upland unit study (Colquhoun et al.
1994) suggest that the Upland unit, Tobacco Road Formation, and Dry Branch

Formation are similar in texture and lithol ogic composition.

46 Hydrogeology and Hydrology

The Late Cretaceous and Tertiary age sedimentsthat make up the Southeastern Coastal

Plain hydrogeologic province in the SRS region have been grouped into three aquifer
systems divided by two confining systems (Aadland et al 1995). In descending order,
the aquifer systemsinthe study areaincludethe Floridan, Dublin, and Midville aquifer
systems. The Myers Branch and Allendale confining systems separate them in
descending order. The Dublin and Midville systems mergein the central portion of the
site, and arelocally separated by the M cQueen Branch confining unit. Locally individual

aquifer and confining units are delineated within each of the aquifer systems. The
Floridan aquifer system consistsof two aquifersinthe SRS area, the Upper Three Runs
aquifer and the underlying Gordon aguifer. The Gordon confining unit separates these
aguifers. The following discussion will focus on the Upper Three Runs aguifer unit as

it isthe uppermost aquifer unit associated with the
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reactor areas and, therefore, first to be impacted by the source units addressed in this
ROD.

The Upper Three Runsaquifer may include sandsand clayey sands of the Santee/Tinker
Formation, and sediments of the Dry Branch Formation, Tobacco Road Formation, and
where present, Upland unit. The sediments become more cal careous moving southward

across SRS.

Thelocation and depth of creek incisement inthearea(Aadland et al. 1995) control the
hydraulic head distribution of the aquifer. Thisincisement has divided the interstream
areas of the water table aquifer into “groundwater idands’ that behave as independent
hydrogeol ogic subsets of the water table aquifer with unique recharge and discharge
areas. The stream acts asthe groundwater discharge boundary for theinterstrearn area.
The head distribution pattern in these areas tends to follow topography, with higher
heads at the higher elevations between streams with gradually declining heads toward

the bounding streams.

The porosity and permeability of the Upper Three Runs aquifer are variable, generally
increasing toward the south with increasing calcareous content (Aadland et al 1995).
Theaguifer typically yieldslow quantities of water based on the presence of interstitial

silts and clays. This aguifer has been further separated into upper and lower aquifer
zones by the tan clay-confining zone. The upper aquifer zone consists of the saturated
stratain the Dry Branch Formation and Tobacco Road Formation and generally exhibits
adownward hydraulic potential acrossthetan clay confining zone, which separatesthe

upper and lower aquifer zones and impedes the vertical movement of water.
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5.0

Recharge to the Upper Three Runs aquifer occurs by infiltration from the surface. In
the upper aquifer zone, part of the groundwater moves laterally toward the bounding
streams and part moves vertically downward across the tan clay. Most of the
groundwater recharging thelower aquifer zone a so moveslaterally toward the bounding

streams.

All of SRSisdrained by the Savannah River, which forms the southwestern boundary
of SRS and the Georgia-South Carolinaborder. Major tributariesto the Savannah River
that flow southwestward across SRS are Upper Three Runs Creek, Tinker Creek, Four
Mile Creek, Pen Branch, Steel Creek, and Lower ThreeRunsCreek. Pand L Areasdrain
into Steel Creek. K Area drains into Pen Branch, and C Area drains into Fourmile

Branch.

JUSTIFICATION OF THE COMMON REMEDY

The first part of this section will summarize the previous evaluations of radioactive
disposal basins and the key aspects of the common conceptual site model (CSM). The
second part of this section will discuss the known features of the candidate units,
demonstrating that they share the same key aspects of the common CSM, and develop

remedial action objectives. (RAOs) for the common remedly.

5.1 Rationale

Two radioactive disposal basins at SRS, the Old F-Area Seepage Basin (OFASB) and
L-AreaOil and Chemical Basin (LAOCB) have undergone complete eval uations under
the FFA environmental restoration program. Based on the detailed analysis completed
for these two units, they share similar CSMs with the following key aspects:
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1 receipt of radioactively contaminated waste water,
1 presence of elevated levels of radionuclides as primary soil contaminants at
levels that can be classified as principal threat source material,
1 location in an industrial area(with buffer) adjacent to acurrent nuclear facility,
1 unacceptable risks to future workersin their current state,
1 contaminated soils not indirect contact with surface water or groundwater, and
1 potentially contaminated associated pipelines.

The same remedial action decision (in situ stabilization with alow permeability soil
cover) wasreached at both units (WSRC 1997b, 1997¢). Based on thesedecisions, this
remedy should be applicable to other radioactively contaminated units with similar
CSMs. The case for acommon remedy was further supported by an alternatives study
of the radioactively contaminated operable units presented in the Alternative
Screening Report, Radioactive Soils/Debris Consolidation Facility(WSRC 1997a).

5.2 PreviousUnit Evaluations

Severa questions can be derived from the previous evaluations performed on the
LAOCB and OFASB that are key to showing that acommon CSM exists.

1 Are the operable units that were previously evaluated similar in the nature and
extent of the contamination?

1 Were the RAOs similar for the units?

1 Was a comparable analysis of alternatives performed for the units and did the

independent analysis reach the same conclusions?

5.2.1 Nature and Extent of Contamination

The following paragraphs briefly describe the history, physical description, and nature
and extent of contamination for the OFASB and the LAOCB.
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Old F-Area Seepage Basin (OFASB)

The OFASB islocated in acurrent industrial use area (with buffer) adjacent to acurrent
nuclear facility inthe central portion of SRS, about 9.6 km (6 mi) from the nearest SRS
boundary, whichisthe Savannah River (see Figure 3). It islocated on thetop of agentle
slope at an elevation of 87 m (285 ft) above mean sealevel (mdl). Thebasinisan open
unlined basin measuring about 61 to 91 m (200 by 300 ft). The bottomof the basinis
about 3 m (10 ft) below grade. The unit includes one effluent ditch line adjacent to the
basin and 244 m (800 ft) of pipeline at an average depth of 3 m (9 to 10 ft) below the
ground. The pipeline once gravity-fed the basin. The OFASB was used in 1955 and
intermittently until 1969 for the disposal of wastewater from evaporators, nonreactor
cooling water from F& H Areas, and other chemical s such as spent nitric acid solutions.
Between 9 and 14 million gallons were discharged to the basin, which served as an
unlined seepage basin for reducing radioactive substance concentrations and other
nonradioactive chemicals. Approximately 1 to 8 Ci of radionuclides werereleased to
the basin (see Table 3). The water table aguifer (Upper Three Runs aquifer zone) is
about 23 m (75 ft) below the ground surface and dischargesto Upper Three Runs Creek,
whichisthenearest surface water feature (over 762 m, 2500 ft from the unit). Standing

water is present in the basin during the wet seasons.

The primary contamination associated with the OFA SB consists of radionuclidesin the
first 0.6 m (2 ft) of soil, although contaminants were found up to 7.6 m (25 ft) below
the basin bottom. Surficial soil contamination also occurs in the effluent ditch line.
Cesium-137 and mercury are the major soil contaminants. The maximum cesium-137
concentration is 1,345 pCi/g at 0 to 0.3 m (1 ft) below the basin bottom.
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Table 3. Estimated I nventory of Radioisotopes in Potential Plug-in ROD Waste
Units
| sotope LAOCB OFASB CRSBs KRSB LRSB PRSBs
Am-241 1.78E-03 5.69E-03 2.49E-03 9.47E-04 6.39E-03 6.39E-03
C-14 1.70E-05 5.44E-05 2.38E-05 3.49E-03 6.10E-05 6.10E-05
Cs-137 7.50E-01 2.00E-00 1.15E+00 8.42E-01 2.94E+00 2.94E+00
[-129 147E-07 7.55E-02 2.06E-07 1.77e-07 5.28E-07 5.28E-07
Pu-239 1.12E-02 3.52E-01 157E-02 1.35E-02 4.04E-02 4.04E-02
S-90 6.58E-02 241E-02 1.01E-01 6.67E-02 2.58E-01 2.58E-01
Tc-99 1.79E-04 5.73E-04 251E-04 2.15E-04 6.43E-04 6.43E-04
U-238 5.68E-04 5.33E-01 7.95E-04 4.17E-03 2.04E-03 2.04E-03
H-3 <2 70E+02 | NA 560E+04 | NA NA NA

Note: All vauesarein curies.

Cobalt-60, which was present at significant activities in most waste streams, has no inventory
information associated with it.
NA=Not Available
CRSBs=C-Area Reactor Seepage Basins

KRSB=K-Area Reactor Seepage Basin
LRSB=L-Area Reactor Seepage Basin

PRSBs=P-Area Reactor Seepage Basins
LAOCB=L-Area Oil and Chemica Basin

OFASB=0Id F-Area Seepage Basin

The risks posed due to exposure to the basin soil are unacceptable for the future

hypothetical worker. A carcinogenic risk of 9.4 x 10 was calculated for exposure to

basin soils from external radiation. This pathway accounts for aimost 99% of the

exposurerisks (ascompared to inhalation and ingestion). Therisk driversare primarily

cesium-137 (95%)and cobalt-60 (2.5%). Based on the significant risk (greater than 1
x 1073) that these soils would pose if exposure was to occur, these soils can be
considered principal threat source materials (PTSMs) (USEPA 1991a). High levelsof

long-lived radionuclideswere not found in the soils. Depth to groundwater is about 70

ft below ground surface (bgs). lodine-129, nitrate, strontium-90, tritium, radium, and

uranium were found in groundwater at concentrations that exceeded maximum
contaminant levels (MCLSs) or proposed MCLs (WSRC 1997c).
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L-Area Qil and Chemical Basin (LAOCB)

The LAOCB islocated inacurrent industrial use area(with buffer) adjacent to acurrent
nuclear facility in the south central portion of SRS about 11. km (7 mi) from the
Savannah River (see Figure 3). The basin is an open, unlined basin measuring 55 m by
33 m (182 ft by 108 ft) with an average depth of 3.6 m (12 ft) below grade. The basin
received wastewater viagravity flow from a6-in diameter steel pipeline extending 137
m (450 ft) from the L-AreaHot Shop aswell aswastesfrom other reactorstransported
indrumsand tank trucks. A 2-in steel pipelinealso runsfrom the Hot Shop to the basin.
The basin received waste from the Hot Shop from 1961 to 1979. The wastewater
(largely decontamination fluids) contained radionuclides, detergents, and spent
solvents. Approximately 2.2 Ci of alpha emitters and 270 Ci of nonvolatile beta
emitters were received by the basin (see Table 3). The groundwater table is about 6 to
7.6 m (20 to 25 ft) below the surface and discharges to L-lake, which is the nearest
surface water body and is located about 381 m (1,250 ft) south of the basin. Standing

water is present in the basin at most times.

The primary contamination associated with the LAOCB consists of radionuclides and
metalsinthe shallow soils0to 0.6 m (0 to 2 ft) inthe basin. Standing water inthe basin
also contained el evated level sof radionuclides. V egetative sampling indicated elevated
levels of cesium-137 and cobalt-60. The basin bottom contains about 0.15 m (6 in) of
dudge above the sediments. Twenty-four radionuclides were detected in this layer,
including long-lived radionuclides such as plutonium-238, plutonium-239, and
uranium-238. Radioisotopes present at activities over 1,000 pCi/g included cesium-
137, cobat-60, strontium-90, uranium-238, and tritium (as hydroxides). The
concentration in the basin decreases rapidly with depth because of the nature of the

sediments (clay hardpan) at the basin bottom. No man-made contamination was
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found outside of the security fence around the basin. Therisks posed by exposureto the
basin soils are unacceptableto the hypothetical futureworker. Thisthin zone of highly
contaminated sediments and soils can be considered PTSM. A radionuclide-related
carcinogenicrisk of 2.4 x 10 from external exposure was cal cul ated; cobalt-60 (84%)
and cesium-137 (11%) were therisk drivers. (WSRC 1997b).

Similaritiesin Nature and Extent of Contamination

The unit characterizationsindicated that the nature and extent of contamination for both
unitsaresimilar and the CSMsfor thesetwo unitsare amost identical. A generic CSM
that describes both OFASB and LAOCB is presented in Figure 8.

5.2.2 Previous Units Remedial Action Objectives (RAOSs)

RAOs consist of medium-specific or OU-specific goals for protecting human health
and the environment. The RAOs for both source units were smilar and included the
prevention or reduction of risks to human health and the environment. The RAOs

summarized below were to prevent

1 external exposureto radiological constituents,

inhalation of radiological constituents,

ingestion of soil or produce with radiological constituents, and

leaching and migration of constituents of concern (COCSs) to the groundwater.

5.2.3 Previous Units Evaluation of Alternatives

The following sections discuss the alternatives evaluated and selected for the OFASB
and the LAOCB, (WSRC 1997b, 1997¢). The aternatives evaluated in the Alter native
Screening Report, Radioactive Soils/Debris Consolidation Facility (WSRC 1997a)
are also discussed.
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